REPORTDOCUMENTATIONPAGE

Form Approved
OMB No. 0704-018

Public reporting burden for this collection of information is estimated to average 1 hourperresponse, including the time for reviewing instructions, searching
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this
burden estimate or any other aspect of this collection information, including suggestions for reducing this burden, to Washington Headquarters Services,
Directorate for Information and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget,
Paperwork Reduction Project (0704-0188), Washington, DC 20503.

1. AGENCY USE ONLY (Leave blank]

2. REPORT DATE
April 1995

4. TITLE AND SUBTITLE

Groundwater Circulation Well Environmental Cleanup

Systems

5. FUNDING WUMBERS EI

6. AUTHOR(S)

Jeff Heath

DE

SENL
C 0 81995

3. REPORT TYPE AND DATES COVERED

F

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESSE(S)

Naval Facilities Engineering Service Center

Port Hueneme, CA 93043-4328

NUMBER

TDS-2014-ENV

8. PERFORMING ORGANIZATION REPORT

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESSES

NUMBER

10. SPONSORING/MONITORING AGENCY REPORT

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION/AVAILABILITY STATEMENT

Approved for public release; distribution is unlimited.

12b. DISTRIBUTION CODE

13. ABSTRACT (Maximum 200 words]

When a contaminant is treated in place on the original site it is termed in sifu remediation.
Bioremediation refers to cleanup effected by living organisms such as bacteria and fungi. Certain
species of bacteria are able to consume pollutants as a food source, thus detoxifying these compounts.
In situ bioremediation is being considered as a viable and practical solution for reducing petroleum
contamination levels in groundwater.

9951204 073

DTIC QUALITY INSPEUTED 3

14. SUBJECT TERMS

Groundwater, in situ remediation, bioremediation, petroleum contamination

15. NUMBER OF PAGES
2

16. PRICE CODE

17. SECURITY CLASSIFICATION
OF REPORT

Unclassified

18. SECURITY CLASSIFICATION
OF THIS PAGE

Unclassified

19. SECURITY CLASSIFICATION
OF ABSTRACT

Unclassified

20. LIMITATION OF
ABSTRACT

UL

NSN 7540-01-280-5500

Standard Form 298 (Rev. 2-89)
Prescribed by ANSiStd. 239-18




W&m’ Research

== SERDP

A Partnership to Improve the Environment

TechData Sheet

TDS-2014-ENV

April 1995

Naval Facilities Engineering Service Center
Port Hueneme, California 93043-4328

- Groundwater CirculationWell
Environmental Cleanup Systems

INTRODUCTION

When a contaminant is treated in place on the original
site it is termed in situ remediation. Bioremediation re-
fers to cleanup effected by living organisms such as bac-
teria and fungi. Certain species of bacteria are able to
consume pollutants as a food source, thus detoxifying
these compounds. In situ bioremediation is being consid-
ered as a viable and practical solution for reducing petro-
leum contamination levels in groundwater.

The groundwater circulation well technology (Figure
1) is designed to stimulate microorganisms in ground-
water, thus optimizing environmental conditions for de-
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Figure 1. Groundwater circulation well (UVB system).

grading petroleum contaminants. The main advantage of
in situ bioremediation is the capability to correct a prob-
lem where it exists. In situ bioremediation has proven to
be successful in treating groundwater contaminated with
petroleum products such as waste oil, jet fuels, diesel,
and gasoline.

PURPOSE OF THE GROUNDWATER
CIRCULATION WELL AT PORT HUENEME

At the Naval Construction Battalion Center (CBC) in
Port Hueneme, a leaking underground gasoline storage
tank contaminated a shallow water aquifer beneath the
tank. (Note: This shallow water aquifer is not used as a
drinking water source.) The purpose of the groundwater
circulation well system at CBC is to provide a viable,
cost effective method to remove the gasoline contami-
nant from the shallow water aquifer.

ADVANTAGES OF GROUNDWATER
CIRCULATION WELLS

¢ Cleans a petroleum contaminated aquifer easily.

¢ Leaves the site intact, yet removes the petroleum
contaminant.

o Costs less and is more effective than an on-site pump
and treat system.

GROUNDWATER CIRCULATION WELLS

A groundwater circulation well cleans up petroleum
contaminatéd groundwater and the saturated soil site. It
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is a non-invasive, in situ system working in place so that
soil does not have to be removed and the groundwater
does not have to be pumped out and treated.

Circulation of groundwater is generated by pulling
outside air through the well system, Figure 1.This air is
directed in a way that causes bubbling to occur in the
groundwater within the well. An uplift effect is created
pulling groundwater up from the deep section of the well
and circulating it out at a shallow point in the well creat-
ing a circulation cell in the aquifer.

The groundwater circulation also moves air through
the soil exposing indigenous soil bacteria to more con-
taminants; therefore more contaminant is degraded than
would be in a static system. The bubbling effect aerates
the water supplying necessary oxygen to the bacteria.

Volatile contaminants from the groundwater could be re-
leased to the circulated air as a result of the system opera-
tion. The air used for circulation is pulled out of the well
and passed through a carbon filter so that only clean air
is released to the environment. A system can be modi-
fied to include nutrient addition to further stimulate bac-
terial activity. Additionally a bioreactor containing bac-
teria specialized in degrading the contaminant of interest
can be installed inside the well.

For more information on the groundwater circulation
well system, contact Mr. Jeff Heath, Manager, Technol-
ogy Application Branch, Code ESC414, at (805) 982-
1657 or DSN: 551-1657, or call our 24-hour number:
(805) 982-4070 or DSN: 551-4070.
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